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Merrymeeting Lake Water Quality
Monitoring 2010
Merrymeeting Lake remains one of New Durham’s natural resource
assets that provides recreational opportunities to the abutting property owners,
town residents and out of town visitors. A volunteer based water quality
monitoring was instituted on Merrymeeting Lake in 1981 to track long-term
water quality trends and to identify potential problem within the Merrymeeting
Lake watershed. This pro-active water quality monitoring approach was
designed to ensure that Merrymeeting Lake remains a natural resource asset for
future generations.
2010 Water Quality Data
Water Quality monitoring continued in Merrymeeting Lake during the
summer of 2010 and included the collection of data during the “summer growing
season” that spanned from June 2 through September 2. Water quality
monitoring focused on the collection of water quality data at three deep sampling
locations that provide insight into the overall condition of Merrymeeting Lake.
The 2010 Merrymeeting Lake water quality data continued to exhibit some of
the higher water quality measurements documented among New Hampshire’s
lakes and ponds.
Water transparency measurements are collected with a standardized
eight inch diameter black and white disk that is lowered into the water column
while looking through a view scope until it can no longer be seen. The scope negates the influence of waves and sun reflection to allow more precise measurement. The Merrymeeting Lake water transparency measurements remained
high throughout the summer months and included a maximum visibility of 41.3
feet on July 16, 2010.
The amount of microscopic plant growth (visually detectible as golden or
green water) remained low during the summer months and remained well below
nuisance levels in the water column. The corresponding phosphorus (nutrient)
concentrations remained low at each of the three deep sampling locations and
corresponded to the low levels of algal growth documented in Merrymeeting
Lake. However, a surface algal film was sighted on September 1, 2010 and was
dominated by the cyanobacterium, Anabaena. Refer to the sections, Toxic Cyanobacteria-What’s the Story? and Citizen-based Cyanobacteria Monitoring for
further information.
Dissolved oxygen concentrations, required for a healthy fishery, remained
high throughout the water column and remained well within the optimum range
for coldwater fish species such as rainbow trout and salmon.
Lake acidity, measured as pH, was generally near neutrality and remained within the tolerable range for most aquatic organisms.
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Citizen-based Cyanobacteria Monitoring
Merrymeeting Lake
Cyanobacteria were abundant in the surface scum collected from Merrymeeting
Lake on September 1, 2010. The potentially toxic cyanobacteria, Anabaena sp., dominated the phytoplankton in this sample (Figure 1). Their abundance was also indicated
by phycocyanin fluorescence (Yellow Springs Instruments, 6131 BGA sensor), standardized as equivalent to Microcystis aeruginosa cells ml-1. The cyanobacteria cell concentration reached over 3 million cells ml-1, which is 50x the allowable level for recreational
use (WHO and MA DPH guidelines) 1.
Microcystin concentrations were well below the recommended maximum levels in
Merrymeeting Lake, for both drinking water and recreational use (WHO and MA DPH
guidelines) 1. The levels of microcystins from the single sample were 90 ng MC L-1. This
is a relatively low level for bloom conditions, but important to note since blooms can
concentrate 1,000 times at the surface or along the shoreline of a lake.
It is also noteworthy that microcystins, even at levels below the WHO drinking
water standard, provide a warning that toxigenic cyanobacteria are present. However,
most lake-cyanobacteria are capable of producing more than one type of toxin. For example, Anabaena spp. are also known to produce the nerve-toxin, anatoxin a1.
It is advised that humans and animals avoid contact with lake surface blooms, as
the risk for toxin exposure generally increases with elevated levels of cyanobacteria. If
you observe a bloom, please take a picture and/or sample and contact the New Hampshire Department of Environmental Service.
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For more information on cyanobacteria, refer to the links and references in this
document.

Figure 1. Anabaena dominated the phytoplankton in the surface scum sampled
from Merrymeeting Lake on September 1, 2010.
Notes:



World Health Organization recommends maximum levels of <1,000 ng microcystins (MC)
L‐1 in drinking water.
Massachusettes Department of Public Health (MA DPH) recommends maximum levels of
<14,000 ng microcystins (MC) L‐1 or 70,000 cells of (cyanobacteria) ml‐1 in recreational
water.

References and links
1.) http://www.mass.gov/Eeohhs2/docs/dph/environmental/exposure/protocol_cyanobacteria.pdf

2.)
3.)

http://www.wrrc.unh.edu/pubs/reports/rr65.pdf
http://www.epa.gov/cyano_habs_symposium/monograph/Prelims.pdf

General Procedure
1. Epilimnetic water samples were received frozen through correspondence with the Lakes Lay
Monitoring Program, UNH.
2. Fluorescence of phycocyanin was measured using a Turner Design hand‐held Fluorometer
and a Yellow Springs Instrument phycocyanin sensor (fluorescence was to determine a rela‐
tive concentration of cyanobacteria).
3. Samples were frozen and thawed (in triplicate) to lyse cells.
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4. Microcystin concentrations were determined using the Envirologix Quantiplate Kit for Mi‐
crocystins, Portland, ME (tests results are equivalent to all variants of microcystins and no‐
dularins).
5. Detection range was between 2.5 and 2500 ng MC L‐1.
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